The HARP experiment at CERN PS took data in [2001][2002] with a large acceptance apparatus measuring secondary particle production by protons and pion beams from 1.5 to 15 GeV/c on targets ranging from H 2 to lead. A number of data are now analysed and crosssections are presented, in particular for the K2K and MiniBooNE neutrino experiments, cosmic ray flux calculations and large angle data for optimizing the neutrino factory proton driver. Figure 1 . The forward spectrometer covers polar angles 0<θ< 250mrad, adequate for the measurement of hadron production for conventional neutrino beams, e.g. K2K and MiniBooNE beam lines. A dipole magnet and drift chambers provide the tracking, while particle identification is performed by a combination of time-of-flight, Cherenkov, and calorimeter. In the large-angle region a TPC embedded in a 0.7T, 40cm radius solenoid provides tracking and dE/dx particle ID, completed with the time-of-flight measurement from RPCs. The large angle spectrometer acceptance covers 90% of the pions accepted in the focusing system of a typical neutrino factory design. Counting, identification, timing and position of incoming beam particles is provided by three timing detectors, two threshold Cherenkovs and a set of multi-wire proportional chambers. Data were taken in 2001/2002 in the T9 beam at CERN PS (Figure 1,left) . A recent and detailed status of data calibrations, reconstruction and analysis can be found in [2]. 
The HARP experiment [1] is shown in Figure 1 . The forward spectrometer covers polar angles 0<θ< 250mrad, adequate for the measurement of hadron production for conventional neutrino beams, e.g. K2K and MiniBooNE beam lines. A dipole magnet and drift chambers provide the tracking, while particle identification is performed by a combination of time-of-flight, Cherenkov, and calorimeter. In the large-angle region a TPC embedded in a 0.7T, 40cm radius solenoid provides tracking and dE/dx particle ID, completed with the time-of-flight measurement from RPCs. The large angle spectrometer acceptance covers 90% of the pions accepted in the focusing system of a typical neutrino factory design. Counting, identification, timing and position of incoming beam particles is provided by three timing detectors, two threshold Cherenkovs and a set of multi-wire proportional chambers. Data were taken in 2001/2002 in the T9 beam at CERN PS (Figure 1,left) . A recent and detailed status of data calibrations, reconstruction and analysis can be found in [2] . The HARP measurement of π + production in p-Al at 12.9 GeV/c [3] provided the K2K experiment [4] with a significant improvement in precision for the ν µ flux and thus for the disappearance measurement. Improved analysis of the p-Be data at 8.9 GeV/c [5] in the HARP forward spectrometer proved crucial for the MiniBooNE experiment [6] , since it has no near detector. These data, with typical errors of 8% bin by bin and 4% integrated over large parts of phase space, will allow SciBooNE [7] to measure cross-sections in the sub-GeV energy region relevant for T2K and atmospheric neutrino data. MinBooNE and SciBooNE are now running in antineutrino mode, and will benefit from HARP π -production data which have been provided and are in course of publication. The data on p-C, p-N 2 and p-O 2 , of interest for the calculation of cosmic air showers [8] and atmospheric neutrino fluxes [9] have also been produced [10] . HARP is now working to measure K ± production, which is critical for the ν e component of conventional beams, in particular MiniBooNE. [11] . The diamonds are the most relevant for the neutrino factory.
In the large angle region, the HARP TPC has been faced with difficulties due to the short time allowed for construction and commissioning of the experiment, and to the high rate of data taking that caused in particular charge built up from ion feedback leading to time dependent distortions. Calibrations and corrections for the TPC and RPCs are now complete. Benchmarking of momentum reconstruction and track efficiency has been provided by the study of elastic scatting in the liquid H 2 target, in which the large angle particle is completely determined by the measurement of the angles of the forward low angle scatter [12] [13] [14] . The measurement of pion yields in p--Ta interactions, in view of its importance for the neutrino factory [15] design, was the first large angle analysis produced [11] . Integrated rates in the kinematical region close to the acceptance of the front-end of a neutrino factory are shown in Figure 2 , right. Similar analyses using different targets (Be, Al, Cu, C, Sn, Pb) and proton beams of 3, 5, 8 and 12GeV/c are now in print [16] [17] . Improved analyses including a full correction for the charge build up in the chamber [18] have been produced, providing three fold increased statistics [19] .
In conclusion, HARP has accumulated data that will be extremely precious for contemporary or future neutrino experiments, but also a variety of applications such as cosmic air showers calculations, and implementation in simulation programs such as GEANT4 [20] or MARS [21] for high energy experiments and LHC in particular. 
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